Docket No. 217531US2 

- IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: Hiroo OHMORI, et al. GAU: 
SERIAL NO: NEW APPLICATION EXAMINER: 
FILED: HEREWITH 

FOR: ADAPTIVE EQUALIZATION METHOD AND ADAPTIVE EQUALIZER 

REQUEST FOR PRIORITY 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 
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SIR: 



, is claimed pursuant to the provisions 
filed , is claimed pursuant to 



□ Full benefit of the filing date of U.S. Application Serial Number , filed 
of 35 U.S.C. §120. 

□ Full benefit of the filing date of U.S. Provisional Application Serial Number 
the provisions of 35 U.S.C. §1 19(e). 

E<] Applicants claim any right to priority from any earlier filed applications to which they may be entitled pursuant to the 
provisions of 35 U.S.C. §119, as noted below. 

In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 

COUNTRY APPLICATION NUMBER MONTH/DAY/YEAR 

JAPAN 2000-385699 December 19, 2000 

Certified copies of the corresponding Convention Application(s) 
^ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

□ were filed in prior application Serial No. filed 

□ were submitted to the International Bureau in PCT Application Number 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17.1(a) has been 
acknowledged as evidenced by the attached PCT/IB/304. 

□ (A) Application Serial No.(s) were filed in prior application Serial No. filed ; and 

□ (B) Application Serial No.(s) 

□ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 




22850 

Tel. (703)413-3000 
Fax. (703)413-2220 
(OSMMN 10/98) 



Respectfully Submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 

Marvin J. Spivak 
Registration No. 24,913 



C. Irvin McClelland 
Registration Number 21,124 



Docket No. 217531US2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

INVENTOR(S) Hiroo OHMORI, et al. 
SERIAL NO: New Application 
FILING DATE: Herewith 

FOR: ADAPTIVE EQUALIZATION METHOD AND ADAPTIVE EQUALIZER 

FEE TRANSMITTAL 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 



FOR 


NUMBER 
FILED 


NUMBER 
EXTRA 


RATE 


CALCULATIONS 


TOTAL CLAIMS 


13 - 20 = 


0 


$18 = 


$0.00 


INDEPENDENT CLAIMS 


3 - 3 = 


0 


x $84 = 


$0.00 


13 MULTIPLE DEPENDENT CLAIMS (If applicable) 


+ $280 = 


$280.00 


□ LATE FILING OF DECLARATION 


+ $130 = 


$0.00 


BASIC FEE 


$740.00 


TOTAL OF ABOVE CALCULATIONS 


$1,020.00 


□ REDUCTION BY 50% FOR FILING BY SMALL ENTITY 


$0.00 


□ FILING IN NON-ENGLISH LANGUAGE 


+ $130 - 


$0.00 


□ RECORDATION OF ASSIGNMENT 


+ $40 = 


$0.00 


TOTAL 


$1,020.00 



□ Please charge Deposit Account No. 15-0030 in the amount of A duplicate copy of this sheet is enclosed. 

A check in the amount of $ 1 ,020.00 to cover the filing fee is enclosed. 

The Commissioner is hereby authorized to charge any additional fees which may be required for the papers being filed 
herewith and for which no check is enclosed herewith, or credit any overpayment to Deposit Account No. 15-0030 . 
A duplicate copy of this sheet is enclosed. 



Date: 




22850 



Tel. (703)413-3000 
Fax. (703)413-2220 
(OSMMN 10/01) 



Respectfully Submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 

Marvin J. Spivak 
Registration No. 24,9 1 3 

C. Irvin McClelland 

Registration Number 21,124 
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iwm%i mmm 

x t _tiBSB« u fe >f > avi/ x mnn%.m & «t & #r #r -t & r t & #m t -r 

C»*«4 ] _Lffi 1 taB©m^fc&««J:SB^«^#fc86###K:gt5 

Mb, *<D&mm^<D'p < z =& ±mm*am^izffi < fit#ft# © y j * # mmm 
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^m^x^oz-h^mmm-t^m^ 2 #M4 ©faft^fcfB^M^fc^o 
«a©*^## & ©#c^m^a^j $ ft& v^jg-e, ±m^mm^M±mm 



ffiH# 2001-3104946 



#2 00 0—385699 



[.0 0 0 1] 
[0 0 0 2] 

#^T?&Sl£igL^fb#&£o #->K*f-f§te, f*#«HT##©##j*§*lT^ 

^itmmizmm?z> 3 £ #t*£ s. 

[0 0 0 3] 

d (i) ©flF^ffc#8F#fttf* 1 irfT*)*l, ffl)^0^>f>f'J-Al 2 
#j£#3*l£„ ^##§2 OT'ttS ISO (Soft-Input Soft-Output) *Mt# 2 1 

icj:y*M*©*fc#fT*>*u #«F#fbifyh (b (i) } m+ lT'&zmmn 

- 1 V2bZ>m^<Dtt®L±m.}tA 1 (L L R : Log-Likelihood Ratio) ffi& ( 1 ) 

iz «fc y^msti^o 

[0 0 0 4] 
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Pr[b(i) = +l|r(t)] 



Al[b(i)]^log 



Pr[b(i) = -l|r(t)] 



= p[r(t)|b(i)= + l] | Pr[b(i) = + 1] 
*p[r(t)|b(i) = -l] 6 Pr[b(i) = -l] 
*,[b(i)] + ?t 2 [b(i)] 



(1) 



[0 0 0 5] 

5£ (1) (Dm-^<DX l [b (i) ] SSI SO^>f{;2£2 1 iCiotifBS 
ftfcfr&mmT'&V. & (1) <D^^S©^ 2 [b (i) ] fctttfEKDliiigLflt. 

steers i sot^2 sc^T^mstifc^-iHtt^y n {b (i) } © 

llaLLRf^t. Mit^Sij [b (i) ] (if>f>!?';-A*22S: 
fl-U S I SOtf^2 3lZ-3SV2>mmmmH LTA^tU ^©^BaM^ffl 
^TS I SOt^2 3{i^ftlf«y h {b (i) } 0»tLLRiA 2 ^ ( 

2) iz&vmm~rz> 0 

[0 0 0 6] 

A 2 [b (n) ] =A 2 [b (n) ] +X 1 [b (n) ] (2) 
2®SJ^©*M-r-«:, S I SOtf^2 3CJ:oTiffi3^ftLLRiA 
2 *^^ x [b (n)] $:i^|24^Ilt™iA 2 [b(n)]"fc# 
«>, rtl»>f>^'J-A2 5^ltSIS0^2lA€lSti, BtfS2*Btf 

[0 0 0 7] 

d^jgi^fticfcv^s i sow • m#^^c^v^TMv^e>tlsr;l/^'; 

XAlt i/>^#&T'Iji^tf S^^MAP (Maximum A-posteri or i Proba 

biuty) «; xa nest? < l o g - ma p 7;^ >j xa, 
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m^ZZZKH^T^it • Sf ®!0lIi5:iibfcM a x - L o g - M A P 

y;i/^yxA#&£„ ££MAPy;i,=fy xz^ttM&y, &m&&-emm&&. 

^Z$f\^Jttfi>¥y H©fiIfi^ai*t5SOVA (Soft-Output Viterbi 
Algorithm ) L-frU Zl *l £> T 'J &«-ffc«©^fbT/l/=f U X 

^e»o Mill li^ilbtBPSK^Mv^^, ^**;i/<Z>SB*3*#l 
o^/^/KA i o £-r<5£ft 

£ ffl v^ s r n y mwm * mm? z> r t #t ^ & . 

[0 0 0 8] 

mm* (T®mma>mm) z KDmmmmizmmvxm^rfmnr^m^^m. 
^tibznmm&ttvtmms 2 t.mmms s mz^vm^m^mhx^t^m 

i«)7>f;H i$m*miz&tem.&m.&<D&!&vkzmm-? z> z. mz&z> 0 

[0 0 0 9] 

^xmm%.mzmm?&z\}iiz&v. ^(DmMhmtxm^^tix^MAP 

TJ^T©:£jift''ej&^£>;ilTV , >5 (:£lSK : Daryl Reynolds and Xiaodong Wang, " 
Low Complexity Turbo-Equalization for Diversity Channels" , http://ee.ta 
mu.edu/~reynolds/ 0 
[0 0 10] 

Z<D*ffiXi**V*fr^T)VhLLXMT<DM%L&ffi : Z'rK$:mf£L. *<D±X 
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r (n) = S • 



j=0 



j-1 



b ( n - j ) ii ( n ; j ) + a v (n) 



(3) 



M&ft *)\s(Dm±imilVT x- (n) = [r Q (n) r x (n) - r M _ x (n) ] 1 

«ffc<DT>^£m^£t§iir> M«T>x^IfcK*f/&t-«5„ b (n) l±*f 
-iHfcfcf y h &^!U "V (n) = [v 0 (n) v ± (n) -v^ (n) ] T 0 <D 

tern*? hjw&v. m^zm-to 

[0 0 1 1 ] 

tx (n;j) = [h 0 (n;j) hj_ (n; j) -h^ (n;j) ] T *;i<GD # y 

M^tfc&^iLTV^o * J ttffiF-JfW^ (I SI : Inter-Symbol Interfere 
nce)©;R£T?&£ 0 rit', R. (n) , "V (n) , B (n) , THL (n) 
{C -D V > T J£* T <D «fc 5 IC -T S „ 
[0 0 12] 
[fSC2] 



R(n)^ 



r(n + J-l) 



v(n + J-l) 
v(n) 



(4) 



JMJxl 



V(„)^ 

r (n) 
[0013] 

B (n) = [ b(n+(J-l))b(n+(J-2))-b(n)b(n-l)-b(n-(J-l))] T (5) 
M (n) = [ h. (n ; 0) Ix (n ; J- 1) ] (6) 
[0 0 14] 
[&3] 



H(n)^ 



H(n) 0 
0 H(n) 

0 



0 
0 

0 H(n) 



(7) 



[0 0 15] 

JSA_t^e>5£ (3) &Tm<D&z>iztk2> 0 

R (n) = IHE (n) B (n) + a V (n) 



(8) 
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&^{£\?yb {b (i) } CZ>*ftfLLR#$:mvxT, ft^ittfy b<Djb 

b' (k) =tanh [^ 2 [b (k)/2], n - (J-l) < k < n + (J-l) (9) 
fit, B ' (n) = [b' (n+ (J-l) ) b' (n+ (J -2) ) ••• b 
' (n+1) Ob' (n-1) -b' (n- (J-l) ) ] T ttS. B 

' (n) zm^x. &m-v>zf»s<2 r (n) frt>w^mTmf&#*5\^ 

£^h;i/R" (n) £JSrF(Z><fc3tC5tai-So 
[0 0 16] 

R * (n) = R (n) — IHI (n) B ' (n) 

= BC (n) [ B (n) - B 7 (n) ] + a V (n) (10) 

r.(D r * (n) zmmyj j\s*Kmm-tz> 0 

Z. (n) = ]\/* H (n) R " (n) (11) 

d^T'lVI (n) &ifeg7£:7-f >H/#tf># y7&m£.-r&o r©lSA (n) li^ff-^ 
fblfy h B (n) 4 (n) © f^^HIH -5 <fc 5 

[0 0 17] 

Ivl(n) =arg min E { || b (n) -I^E H (n) R " (n) || 2 } 

= arg min 1N^[ H (n) E { R * (n) R H (n) } Is/E (n) 

-2Pvd: H (n) E {b(n) R A (n) } (12) 

arg min E { } &c J tip<D±XO)m\Z^>\^T<D { } |Wft/J\(Z) %<D. 

5£ (l 2) ©m-^S£flz:Jgg£Mli§1-St^T©J:e>Jcfc6 0 

E { R * (n) R * (n) H } = H (n) A(n) H (n) H + a 2 I 
E {b (n) R (n) } = I-i (n) ej (13) 
fcfc'U I tt#titfr#U A (n) it 

(n) =Cov { B (n) - B ' (n) } 

= diag (1 - b' 2 (n+ (J — 1) ) , 1 - b' 2 (n+1 

), 1, 1-b' 2 (n-1), l-b /2 (n-(J-l))) 
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$ 2 j - 1 h^t^ y j # i , "ttiuftnmmi* otss. r 

itiji^f^^lM (n) », 5$ (12) (D^jB.(D^im<^ hJl* 0 £b 
, iE^^$:«?<^i:JC < fcoTJ^T<Z) < fce)tc#x.^ti-5o 
[0 0 18] 

]VI (n) = [ 3~I (n) (n) IHE H (n) + o 2 I ] _1 3HZ (n) e j 

(14) 

#mbfelvl (n) £5$ (1 1) ICftAU (n) fctmiTSi: 

Z (n) = e j T M H (n) [ IHE (n) (n) IHE H (n) + o 2 I ] _1 

[ R (n) - JHt (n) 33 (n) ] (15) 

£&5„ ZirT% 3HE (n) £:fcS&^#&£(Z>T% 4>&< 

£ % 7 >ftlM 2 =fc L < tt-?-*iJ^_L*&M £ £ c 
[0 0 19] 

^ (15) gdz (n) «7>f ;b^©m^*^*^x^^3£«(T*^§i:^-r 

££JS*T©«i:3tC»< Z£tfT*£Z> (JCffi : V. Poor and S.Verdu, "Probabilit 
y of. Error in MMSE Multiuser Detection" , IEEE Trans. Information Theory 
. , vol. IT-43, No. 3, pp. 858-871, May 1997£#flg) . 

Z(n) =itt (n) b (n) + 77 (n) (16) 
fc£U # (n) ttffi*«-^©^ffiffi«^S>»;, 7? (n) tt^O, #lCv 2 ( 
n) <DXy*%-1f;*m-t 0 iot, At (n) £ v (n) ttJKT© <k 5 K^iT 3 £ 

[0 0 2 0] 
(i (n) =E { Z (n) b (n) } 

= [ 3Hf H (n) [ H (n) (n) 3HZ H (n) + a 2 I ] _1 3Ht (n 

> ^ J.J < 17 > 

v 2 =var { Z. (n) } 

= /t (n) - n 2 (n) (18) 
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[0 0 2 1] 

:4] 



x 1 [b(n)^.o g p; z ; n >' b ; n >- + ;^ 4 ^ ai f")> m 

p(z(n)|b(n) = -l) l-n(n) 
[0 0 2 2] 

O (n) = [ti(n) A(n) M H (n) + a 2 I ] _1 (20) 

[0 0 2 3] 
mmtfM®: MM] 

iz&mtemMAitnmi^ m.mmmizm^&mmzmm'rzz. ntfxgzmj&m 

[0 0 2 4] 

mm & m$k-* z> r=. &> <d 

jixm&zmfeb. *r=.&mm^vy7)vm&mfr%mmw\znfe7 * kzoz 
vf&m^nh. ^(DXy^&mzm^x&mm^vy^jvn&mzmj&yj 

zommzztitt. WLm^itmitmMvtgfcizm^fem&iz&^x. %mm^ 
v > -jjim&w $rAij t v x mi&mzMM -7 * )\y z <d * v zm m v x v> s 
t=.&>. ^ (2 0) <D&ftFmmzftofe&<Dxm£&mhx&%mzmw.?z>z. 

£&X£2> 0 
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[-0 0 2 5] 

cfcU, MX-tfMatrix Inversion Lemma mft&J<Z>M%)%m £ JB VMTiiUfc? W ;i> 

- (n) zm&yj ;vzmmis> ^tomm-y^ ^zmmau^t, ±m 

[0 0 2 6] 

<Z>$&J&'7<< Jl*<D? y ^M&SrMit&Matrix Inversion Lemma£M V^tf^-T^ 
rt*^t> 5£ (2 0) CD^f^MW&fTe>^*(7)^i:itgcbT?g#S$:gff^ 

[0 0 2 7] 
[^^©^©^ffi] 
mMh^itizmM-^tm^m^^^CM. : Daryl Reynolds and Xiaodong Wang, 
"Low Complexity Turbo-Equalization for Diversity Channels" , http://ee. 
tamu.edu/~reynolds/©#&-e&, 5$ (9) (DW^t^V h <Z> *f&L L Refill 

2 tb (k) ] zm^TW^t¥vh<Dmwfem*$:m&-?z 0 lmunmm 

miz&^Tlt. ig-msmm*&f=.te^f~&>. & (9) ©^irrLLR-fiiag [b (k 
) ] ttO^&S©"??, b' (n) ttJ^TJC^-Ti^tC^T 0tS5 = 
[0 0 2 8] 
B ' (n) = [0 0 — 0 — 0 0] T 
iot, S (lO)ffiR' (n)tt 

R " (n) = R (n) — HE (n) B ' (n) - R (n) (22) 
£fc*J, A (n) teMTa&otettftf&ft^X 1 ££<5?f#!£fc£o 

A(n) =Cov {B (n) -B ' (n) } =diag {1,1, ,1 , -,1,1} 

(23) 

^ot> ^ (H) K.*&m&7-<r )v*<Dmm&&y7&mjvL (n) itar 
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[0 0 2 9] 

]VI(n) ,= [M(n) M H (n) + a 2 I ] _1 IrL (n) ej (24) 

5£ (2 4) cfc'jM (n) tttemi&©>f (n) ic 

i:y&3:£ffi£&£ 0 IIT', fci£^S#iiv^tf)^HiCj:y, &*£i&<Z>B£ra^ 

^©^^tt^i&U^VNil^A^ne^^ M (n) 

c t£oT> ##$/>3K;i/E^©^a$:^e»irfC ^fi?)3VE (n) £agmbT^ 

ffi^2/>^;i/#{C]VC (n) $:#m-rS^©^^Jt^T, 

3t^T*f S„ $e>{C^; (2 4) <D#y^gfcffSI&C;j3^T%, BtffB^^l&** 

&MT*g2>felb. mf&TJ\s3V XA£MV>g>c: ZItUCj:*;. IvI (n 

[0 0 3 0] 

, MMM/--> # £ ngic # v ^ffcif m * mm t;v df y x a jc «k y # o 

(n) (ZJlgffi-MTVN, #£n£ffi&ffiV^ff#^>;K;i/|Er^C;m}S&3 
B#,£#(c23tt&:ivi (n) ©#m$:^^^SI^^<^S(DT\ tfc&tf>#5££Jfcig* 

[0 0 3 1 ] 
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*i o zmizmmzfrz. ^ysvixfa&mfemi o ot-n h ^--^^-JI- 
A^^I O 2fr£©m&A#->^&£ bl/-r:>^>f54§-b (n) Atj3& 
^1 0 4 *^©^fgM#"9->^#^J R (n) h5>^-t^7-f ;i/ 
* 1 0 3©m*M (n) b (n) 0 5 T?^ L5f R * ( 

n) ZfrbtfmBl 0 6T*&m&<D>(>rtfrXJ&&H (n) £*£5^3o 

>rt)vxi&&Mj£tmizmi%<Dmi&^tmT*ftt>ftT ^zmmrA^v xmz 

J:UR - (n) tfm'MZteZ>£z>\Z?m*£^ 0 hU-~y^m^b (n) # 
[0 0 3 2] 

— ^^7w;i/3?gpi i otcasnrtt-ecDlR^-f jv* £.vt<d 

•y-)vy4)v$i 1 1 iz&mm^vyjjim&Fi r (n) tfA^sn, 
8tu*asi i 2T*tf^csnfc^^^8S:icj:y«i^7>f /i/^^asti, 

£ b (n) 1 3T?HL5f£,- 

If Was l i 2tcA*bT^7-r;i/^<Z)^^^!gciv^[ (n) ©jgfrfcfi^o r 
<DJ€iftMt^J^T;i/^UXA$:mVNTff o*»JS (12) *^e> II b (n) 
-nVE H (n) R (n) || 2 #*/MCfc£ J: ? lC*lJ&y;nfy XAfcM^Tfr 
■9o Z.Otctom.J&Z, (14) C«fc*3gsff^Jffff|C&ff^»^i:ifc«L/T*y^«» 
]VE (n) <Z>ff-JI:i;#4>& < TS§rtf„ d © * y (n) ©JSfrtt h l/~ 

[0 0 3 3] 

M/-->^itb (n) ^7t©^fft, -DZvmmi/yrfK&mm^ 

R (n) VJVyjJV* 1 1 1 IC£ y, mmmK%.mZftfr* 

^«»»K:#e>*ife>f >^^/xj5S*«ij£«m (n) k.vLzvmm&mtnmi 

2 0T«i^ [b (n) ] stf-IM-s. cDif-Hi*^ ( 1 9 ) ictyfr? 
o r©M"??te0 2<z>t§-£r£;M&y. a x [bi] msri:*<, [ 

b (n) ] #^-T># 'Jwt2 2s\m®ttStl2>Z.£lZ&2> 0 
[0 0 3 4] 
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^fls^ajcfev^rtt, img<Dmmiz%\,^&mm^FL (n) zmmvx&g 
, (n) t>mx$AJ}2ti2>nm^ lmBommommiztt-* 

z>m^&mtiT*&zn^tvy b<Dmm^m^ 2 [b u) ] #A7j$;ru ^ ( 

9) iZ&Vfcmmh' (k) #ft3l£*l£o 3©*Mb (k) Eb/No 

(try h^^;i/¥-*fy--rXit;) #*£v^-£\ «i£± 1 £&5£#;te>;ft£© 

[0 0 3 5] 

33 ' (n) = [± 1 + 1 •••+ 1 0 ± 1 -± 1 ± 1 ] T (25) 

A(n) =Cov { 33 (n) - 13 ' (n) ) =diag {0,0, ••- ,0,1,0, -,0,0} 

(26) 

ZL<DWf&. ^ (14) <DmM?4 )1$<D* V?&msA. (n) &JS*T© 
[0 0 3 6] 

IvI (n) = [ tx (n) Itx T (n) + a 2 I ] -1 M (n) e j (27) 
fc£U In (n) it ±x (n) = [ ±x (n ; 0) - Jtl (n ; J - 1) ] T 
<D J ft im<Ds<9 b/l/£&3 0 

30^, ^(27) ©H^7-f;H0^^^MM (n) ©ff#C^3VNT 
Matrix Inversion Lemma mft^iCO^^M) V>£ d £ IZ J: o Tlf7 ■< )\, 

zntv^mmssL (n) ©^m{cMi--sM#*$:g!i^i--5rt^T*%So ±m 

«b' (n) ©ff#&t«MLfc<fce)lC3a^bT^^ti--5>r fciCiot, 

mmmx'itmM^mt<D2mB&,m<D^tmmiz^^x^mmoiSi&i. >j« 

WJt-fit^ Matrix Inversion Lemma ^J^B^S 3 hlc£ y»^7-f y ^ 

[0 0 3 7] 
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^f>vf 10 i teigswtsp i 3 o<DmMi^M^n. mmommvmm^m^ 

&vmmfeBi 3 0fcA#2*u ^ (9) tf>ft3f#fc3*i££:£ac. ^©tm^s 

^l±+lX«-llCjfi{K^*l, •D&VlgWfemb (n) £LTfl57j£*lSo IBB 

mi o 7izmmvT$>z>^yrt}ixm&mfemH (n) &mvv ^©^[i/M 

b' (n) h7>x;t-t;v7-f;i/^ l o 3 t7^;i/^^at5o 
XA-IJ-;!/?^ 1 O 3 0ffii3 5:Sfif t>^;i/WJR (n) ^ 
HJ&l 0 5-eMb3IV^^Ht R * (n) $:^ffii-e o 
[0 0 3 8] 

2mnm$<DMT&7 4 )\s*<»%v7mm.TsA (n) is, i mB&mm? j 
Jt^ffiM (n) ©^AA^iT^; (2 7) tctytm-t-s. 

(M, M) (DlEmftFl CZ (M, N) ftFU D£ (N, N) CMEHtxaffc U 
A=B~ 1 +CD~ 1 C H T**3*l*»-& r A(D^ff^Jtt. 

A -1 =B-BC (D + C H BBC) -1 C H B (28) 

T'^^ti^o ^ (27) ^©afT^iffastoas^ic^cDjeffi&arffl'rsi:, 

(n) ii T (n) +a 2 I =B" 1 +CD" 1 C E 

h (n) h T (n) =CD _1 C H , a 2 I =B _1 , *x (n) =C 

d _1 = i , *x T (n) =c H dti&fcfflv^ra; (2 8) &«-i¥*rti 

tfsS (2 7) tf»©3»ff^ftfHt^#*s. (2 8) »ftK:t»a»ffJflfHlt (d + 

c H bbc) d©3S»ffja=b^*9fc3&*^e>n»(z>#*SK:«fcy 

[0 0 3 9] 

rCD*y^««tfJMt3VI (n) T*ffiV%TM3H»FL * (n) feh9>*A- 

w^f^ 1 1 1 vmj&7 4 »*#mi» *<?>mmi&M ^ (n) 

»1 0 7rt©>f >7l^jS«*3ttf M (n) £M^Ti&¥![£##f3lgPl 2 07? 

, j$ a 9) zmnLTmmfeMb (n) fc^m-rs,, fcfcitmeoD^fttfratc 
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AttT, &J&m&i$&ft&mikMi'b2m& (RLS : Recursive Least Square 
s algorithm) V>fc|§lir<Z>ftlt^^ ^ 1^-^/3 >{C J: »J #e>*l£^l *J 

[0 0 4 0] 

04JC33VNT, mmit^MVm (BER : Bit Error Ratio ) T'&U, ffitt 
tt, Eb/No (hfy hx*;i/^-*f>r>f Xft) T?&£ 0 WSttBPSK ( 
2*B&*B*/:7lO Srfflv^ fifeWtil2Mb P s, •7^-py?MM(D7& 
§ ^tft^: l o o o h z t ifc„ 7i/-^MttS 

©5^U>f »J-7ai-S?>^€ai»i:L/T, ^ffi9T?« 2 ^ >^ *V A- */* 
i^L^ftT-MV^tlS^^JaiCfcfcS OVA (Soft-Output ViterM Algorith 
[0 0 4 1 ] 

mmz&m&mzmtfmmn*ft^&tot~m&<Dm$kT*$>*), bo, bu±-© 

M©B&gHmg^©^{Cj:oTB Ofcfc^/Sy^rfUXA&fflV^ B 1 ItWiM 
VmmzmcD^ Matrix Inversion Lemma£JBv\T # v L^^T* 

1 dB;|SML^£MtLT^&<. tt(£H«Sare&»j, 5£ (2 0) T?a*S*l«65£ 

fr^w&ff e> &mnfi& < > stag hmst*» ^*>nz>mm-%Hm<D # ? -j&mo 
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nzftoM&te (mj) 3 iix^s^ ffim<Dftm<Dmmmm"£te (mj> 2 

[0 0 4 2] 

&fcmz&s<frj:oK. z.<Dmw<D-mmiz. mmmv <iyw* 

71/-A) GDSfcMtf) hi/-— >^f§-5§\ o£ vmftHDm^izj: y, >f >/\Vi/;*j£ 
^#£5tffil-I (n) -£<zmtf>#t.3gl±. ^©>f >;^xfSfI^f H ( 

n) &%m-tZ>?LillzmUtf& i ). yftffB^©#©&3S&£©<fceacfT oT 

[004 3] 

*^3<Z)|il^OftB(Z)^«2Ilfa(Z)^SlC^VNT> ^^0: »J ©«lff!l>£ft A 2 
[b (n) ] £igf!l5£b> -Z(DmW7£M£*<Dflin. (2 5) ^£5£ ( 

26)^(27) •&m*>tiz>m&*mmvx. *y^«»©5s«f©tM»jis« 

^/t-t;i/7>f;b^ l o 3<Z)ffi7Jfciig!!3pi 5 oic<fcy 2>fii<Dfaft]fric§$griU 
^©m^S:, V* 1 0 1 ©f&TJj: y <Z>##©fSy CATJLT*) <£^o r 
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(DimBnmmizj: ^mmmizm^n^ y^jv^m^mmm^i (n) £2® 
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rtfrXfo&m&mtt (n) *$t&)T. fro^C&R (n) t hi/ - ~ > 
b (n) Zm^TMmyj 1 1 1 <D*v7°mmiSSL (n) &1M7;V^UX 
AtCfcyffJJtU R (n) <Dffimis>#MZ-D^Tlt. MmTSA (n) *l? 3R. 
(n) Zmmymt&mis. ^(D&jjZ. (n) (n) tCfcUiTO 

130), «fiteftb' (n) tCj;U, «F#W^*Bfe*Lfeft««-» R " ( 
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